Adaptive designs with correlated test statistics.
In clinical trials, the collected observations such as clustered data or repeated measurements are often correlated. As a consequence, test statistics in a multistage design are correlated. Adaptive designs were originally developed for independent test statistics. We present a general framework for two-stage adaptive designs with correlated test statistics. We show that the significance level for the Bauer-Köhne design is inflated for positively correlated test statistics from a bivariate normal distribution. The decision boundary for the second stage can be modified so that type one error is controlled. This general concept is expandable to other adaptive designs. In order to use these designs, the correlation between test statistics has to be estimated. For a known covariance matrix, we show how correlation can be determined within the framework of linear mixed models. A sample size reassessment rule is proposed and evaluated for an unknown covariance matrix by simulation. As Wald test statistics in linear mixed models have independent increments, we use this property to create valid test procedures. We compare these procedures with the proposed design in our simulations.